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Chapter 22
Aztec Obsidian 
Industries
Alejandro Pastrana  
and David M. Carballo
The prehispanic societies of central and western Mesoamerica used obsidian in great 
quantities, as it was the primary material used for manufacturing domestic cutting tools 
and weapons and could also be fashioned into ornamental and religious items. Unlike 
in the Old World, utilitarian lithic industries were never supplanted by metallurgy, 
with the result that successive urban civilizations continued to exploit obsidian mines 
and leave exceedingly dense concentrations of production byproducts (or debitage) at 
quarry sites and workshops located within settlements. Aztec obsidian industries built 
upon millennia of earlier societies, including the Teotihuacano and Toltec, yet they sig-
nificantly intensified and expanded obsidian extraction and exchange systems (Pastrana 
2007; Pastrana and Domínguez 2009).
Like their predecessors, the Aztecs were attracted to the physical properties of 
obsidian because it is a sharp, durable stone that fractures cleanly and predictably. 
The reductive and sequential nature of production activities and the chemical regu-
larity of obsidian originating from the same volcanic flows are additional properties 
that have attracted archaeologists, because a wide range of economic activities can 
be discerned from the material. These include the stages of manufacturing repre-
sented in different contexts, knapper skill level, relative intensity of production, and 
exchange routes and zones of cultural contact. Aztec archaeological sites contain a 
wide range of types of obsidian artifacts, such as bifacial knives and projectile points 
used as weapons, pressure blades and unifacial scrapers used in many domestic activ-
ities, and polished bodily adornments, vessels, and mirrors used as status and ritual 
items. As a result, multiple dimensions of Aztec society may be addressed through 
obsidian analysis. This summary outlines the major raw material sources, artifact 
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types, quarrying and production activities, and structure of the domestic and institu-
tional obsidian economies.
Obsidian Sources
The exploitation of large volumes of obsidian within central Mexico during the 
Postclassic period was concentrated primarily on the sources of Sierra de Las Navajas, 
Hidalgo; Otumba, state of Mexico; Paredón, Puebla; and Tulancingo, Hidalgo (Figure 
22.1). The mines of Pico de Orizaba, Veracruz, were a fifth heavily exploited source 
located farther east. Of these, the Sierra de Las Navajas source (also known as the 
Pachuca source) was the most important to Aztec society and is the source about which 
we presently know the most (Pastrana and Athie 2001a, 2001b). Contemporary and his-
torical place names that contain the Nahuatl term for obsidian, itzli, or variants thereof, 
signal the ancient availability of the material either because of a nearby flow or ready 
access through trade (Figure 22.2).
The Sierra de Las Navajas source comprises approximately 30 km2 of the Sierra of 
Pachuca, centered on the peak of Cruz del Milagro, with a maximum elevation 3180 m 
above sea level. Obsidian formed in the south of a volcanic caldera from a lava effusion 
following the explosion of a rhyolitic dome. The source contains very high quality glassy 
material and exhibits the most intensive obsidian exploitation in Mesoamerica, hav-
ing been worked during the Formative period, by Classic period Teotihuacanos, Early 
Postclassic period Toltecs, the Aztecs, and well into the Colonial period. Major tool 
production activities declined in the early eighteenth century, but deep mining activi-
ties continue today to produce items for the tourist industry. Obsidian from the Sierra 
de Las Navajas is famed particularly for its translucent green and grainier green- gold 
varieties, but there is also a brownish- red variety present at the source. Mining, pro-
duction, and exchange activities involving Sierra de Las Navajas obsidian are detailed 
throughout this chapter.
The Otumba source comprises a rhyolitic dome and its flows covering an area mea-
suring approximately 25 km² with two main foci: one to the northeast of the Cuello 
volcano and the other on the Soyaltepec volcano. Erosion within two streams, the 
Barranca de los Ixtetes and the Barranca del Muerto, has resulted in exposed outcrops 
of blocks, clasts, and nodules, and some of these rolled close to prehispanic sites such 
as Otumba (Otompan) and Teotihuacan. Material from the source appears to have 
been exploited primarily by Otumba’s Postclassic occupants (Charlton et  al. 1991; 
Parry 2001), after several centuries of more intensive exploitation by Classic period 
Teotihuacanos. Evidence of mining using shallow trenches and open pits 2 to 5 m deep 
are also visible, especially near the streams. Otumba obsidian is grayish- black, silvery- 
gray, and a brownish- red commonly called meca.
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figure  22.1 Central Mexican obsidian sources and select population centers controlled by 
Triple Alliance cities. Note the corridor of sites leading to Sierra de Las Navajas that moved to 
Tenochca control. Drawn by authors.
OUP UNCORRECTED PROOF – FIRSTPROOFS, Tue Jun 28 2016, NEWGEN
oxfordhb-9780199341962-ch21-30.indd   331 6/28/2016   4:30:29 PM
332   Alejandro Pastrana and David M. Carballo
      
OHB_575Wpp_US Template Standardized 25-05-2016 and Last Modified on 28-06-2016
A series of discontinuous flows extending across the border between the states of 
Puebla and Hidalgo are classified as the Paredón source, also known as Tecocomulco. 
Nodules eroded from stream walls are visible over approximately 2 km² of locales des-
ignated Paredón, Tres Cabezas, and Coyoaco. The obsidian can be among the most 
transparent or glassy of central Mexico’s gray sources, though it often contains white 
crystalline inclusions. It is gray- black in color and has a beige hue if held to light. 
Small quantities of brownish- red and yellowish- red are also present. The material was 
extracted by the collection of nodules and the mining of blocks using shallow trenches. 
Paredón artifacts dating from the Late Postclassic period have been recovered from the 
Otumba and Texcoco regions.
The series of flows classified as Tulancingo cover an extensive area that has not 
been clearly delimited. Outcrops include Santiago Tulantepec, Valle de Agua Bendita, 
Rancho Tenango, Tulancingo, and El Pizarrín. This last one is the best known and is 
situated in the corridor of the valley. Obsidian is exposed on adjacent hills and within 
streambeds, and it was exploited through superficial collection and shallow pits and 
trenches on the flanks and slopes of Cerro Tecolote. The most common colors are 
greenish- brown and grayish- black, but varieties of meca are also present. During the 
Late Postclassic period, the source was important for Triple Alliance military expan-
sion through Tulancingo due to its strategic location on a route toward the Gulf of 
Mexico.
The use of obsidian from these four sources by populations within the Triple Alliance 
is documented archaeologically as well as in textual sources (Charlton and Spence 1982; 
Clark 1989; Smith 1990; Spence 1985; Taube 1991). Green obsidian from the Sierra de 
Las Navajas source was of primary importance to populations in the Basin of Mexico. 
Its distinctive coloring, glassy texture, and chemical composition (containing high 
quantities of alkaline elements) combine to make it easily identifiable in the archaeo-
logical record. The Mexica held the material in high esteem and classified it as tolteca 
itzli (“Toltec obsidian”) in the Florentine Codex (Figure 22.3b). Varieties of gray obsid-
ian are more difficult to distinguish visually, yet through chemical studies and compari-
sons with distributions of green obsidian it is apparent that materials from the Otumba, 
Itztepec Itzteyocan
figure  22.2 Toponymns associated with obsidian (redrawn from the Codex Mendocino). 
Drawn by authors.
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Paredón, and Tulancingo sources possessed smaller, more regionally based distribution 
systems than did material from the Navajas source.
Obsidian Artifacts, Arms, and Symbols
The most common obsidian implements in Aztec society were prismatic blades, knives, 
scrapers, perforators, punches, and gravers, and these were all essential to many domes-
tic tasks and forms of craft production (Figure 22.3a). Domestic activities using obsidian 
tools included food preparation, aguamiel (Agave spp. sap) extraction, and the working 
of organic materials including wood, vegetal fibers, bone, and hides. Since obsidian is a 
brittle material, the initially sharp edges of such tools dull quickly. Although the edges of 
certain tools could be reworked, the demand by Aztec households for new tools would 
have been immense and continuous. Obsidian implements were also of great impor-
tance to the military, as weapons, and for ritual and healing purposes.
(a)
778
779
d
c
a
a
b
b
(b)
figure  22.3 Depictions from the Florentine Codex of (a)  obsidian scraper, blade, blade- 
core, crutch for removing prismatic blades, and a European razor for comparison with the 
blades; (b) classes of obsidian recognized by the Aztecs including green tolteca itzli. (Sahagún 
1963:778– 779).
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We define the following groups of obsidian artifacts on the basis of their functional 
aspects and use contexts:
 • Basic productive activities (domestic, agricultural, collection, hunting)— diverse 
types of knives, blades, scrapers, gravers, perforators, projectile points.
 • Forms of artisanal production (basketry, feather- working, carpentry, lapidary 
production, decorative metallurgy)— diverse types of knives and scrapers, blades, 
gravers, perforators, polishers.
 • Ritual activities (sacrifice, autosacrifice, dismembering, flaying)— pointed knives, 
gravers, perforators.
 • Weapons in military contexts (arsenals, outposts, forts): knives, blades, projectile 
points (arrow and dart), spear points (for thrusting spears).
 • Weapons in ritual contexts (offerings)— knives, projectile points, spear points.
 • Adornments and symbols of status (burials, offerings, domestic contexts)— 
earspools, lip- plugs, beads, pendants, clubs, scepters, mirrors worn as part 
military dress.
 • Ritual receptacles— vases and urns.
 • Sculpture and effigy representations— anthropomorphic masks, animals, scepters 
and scepter elements in the shape of rattlesnakes.
This diversity of obsidian artifacts and use contexts demonstrate the pervasiveness 
of the material within Aztec society. It is probable that utilitarian central Mexican 
obsidian artifacts, particularly green ones, and Aztec III– IV pottery represents the 
spatially most widely distributed archaeological materials within the Mesoamerican 
culture region, extending both within and beyond the boundaries of the Triple 
Alliance. The extensive distribution of green obsidian from Sierra de Las Navajas 
and the final categories of finished implements in the previous list also speak to the 
highly symbolic role obsidian could play in Mesoamerican society (see also Levine 
and Carballo 2014). Within Aztec thought, obsidian was conceived as having formed 
where lightning penetrated the earth, constituting a union of the terrestrial and 
celestial. Several deities express manifestations of obsidian, including Itzli (obsid-
ian personified), Itztlacoliuhqui (“Curved Obsidian Knife”), Itzpapalotl (“Obsidian 
Butterfly”), and Tezcatlipoca (“Smoking [obsidian] Mirror”). Based on archaeological 
remains discovered at the Navajas source, Ehecatl- Quetzalcoatl was also associated 
with obsidian, creating a divine dualism with his counterpart Tezcatlipoca. These dei-
ties cover a suite of attributes in Aztec ideology connected to war, sacrifice, justice, 
creativity, divination, and power (Garibay 1996). Much of the archaeological informa-
tion on symbolic uses of obsidian comes from ritual deposits within the ceremonial 
centers of the twin cities of Tenochtitlan and Tlatelolco (Athie 2001; González Rul 
1979; López Luján 1993).
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Economic and Political Organization 
of Obsidian Industries Viewed 
from Sierra de Las Navajas
Since the Aztec exploitation of the Sierra de Las Navajas source has been explored in 
detail (Pastrana 1998), we have an informed appreciation for how the material pro-
gressed from mine to market, temple, or armory at this most important of quarries. The 
Aztecs practiced deep mining activities at the source, and they produced artifact pre-
forms and macro- cores on the premises, which could be easily packaged for transport-
ing to consumers who primarily lived 70 km away or more. Finished tools were also 
produced at the quarry, both for export and for use in other production activities that 
occurred on site. State institutions appear to have been involved in many of the produc-
tion activities at Sierra de Las Navajas, but this is especially the case with the production 
of weaponry and ritual or status items.
Triple Alliance exploitation at the Navajas source is identifiable through its upper 
stratigraphic positioning; by certain technological attributes; and by Aztec ceramics in 
the mines, workshops, and campsites that have been mapped and excavated. Because 
there is not yet a clear distinction of political groups at the quarry based on ceramics, 
we refer to Triple Alliance exploitation rather than Tenochca, Acolhua, or Tepanec. 
Nevertheless, on the basis of documentary sources we are able to tease apart how differ-
ent Aztec populations were involved in mining, production, and exchange. Individuals 
from the communities of Epazoyuca and Cempoala provided labor, provisions, 
and tools for mining and production operations; those from Temazcalapa, Pahuca, 
Tezontepec, Tetlystaca, and Tecpilpan possibly participated in transport operations, 
given their geographic locations (Pastrana 1998). These seven communities originally 
were under the domain of Texcoco, but the sixteenth- century Relaciones Geográficas 
note that they passed a least partially to Tenochtitlan beginning with the reign of Izcoatl 
(ca. 1428) when the Triple Alliance was formed, likely to assure the city ample access 
through the route between the quarry and the Basin of Mexico (Acuña 1985)  (see 
Figure 22.1).
Aztec mining operations at the Navajas source can be observed at approximately 500 
mines. These possess an average depth of approximately 18 m and appear to have been 
mined by groups of miners who worked 12 to 16 mines simultaneously. In between these 
mine clusters are the remains of one or two large workshops containing large quantities 
of debitage, with the camps the miners resided in located nearby (Figure 22.4). Each 
mine possessed an average of three access points (adits), and, given spatial limitations, 
approximately three miners would have fit in each adit. Our hypothetical team of nine 
miners associated with each mine would have worked with a support team to raise exca-
vated deposits to the surface, which we estimate as five additional personnel. With the 
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additional estimate of 10 knappers working on the surface per group of miners, total 
group populations may have been in the vicinity of 200 individuals. Accounting for the 
presence of a couple of mining groups at the quarry simultaneously, with additional 
individuals involved in provisioning and transshipment, a maximum estimate of some 
700 individuals at Sierra de Las Navajas during the height of mining season, when agri-
cultural duties were less, seems reasonable (see also Charlton 1978; Charlton and Spence 
1982; Cruz 1994; Healan 1986; Pastrana 1998; Smith 1990).
Blocks, clasts, and nodules weighing dozens of kilograms were extracted from the mines 
and worked at the surface workshops located near camps. Analysis of production debitage 
at the workshops permits the identification of discrete loci associated with particular pro-
duction sequences. These include areas of cortex removal during the production of blade 
macro- cores and flake macro- cores, the latter commonly used to produce blanks for the 
later reduction into bifaces, scrapers, and other tools. Such blanks were reduced into tool 
preforms in other areas, and this was often the stage at which materials were shipped to 
consumers for final reduction at permanent settlements. However, later reduction stages 
are also observable at other loci, especially within or just outside of the structures of camp 
sites. Here, knappers produced finished utilitarian tools, weapons, and ritual items.
Demand for obsidian implements from the Navajas source would have been high 
from all sectors of Aztec society, but it is in weaponry production that evidence of the 
strongest institutional involvement on the part of the Triple Alliance is observable. 
The presence of spatial clustering between varied types of preforms at the quarry— for 
figure 22.4 Camp structures and workshop deposits in the Sierra de Las Navajas. Photo by 
Alejandro Pastrana.
OUP UNCORRECTED PROOF – FIRSTPROOFS, Tue Jun 28 2016, NEWGEN
oxfordhb-9780199341962-ch21-30.indd   336 6/28/2016   4:30:30 PM
Aztec Obsidian Industries   337
      
OHB_575Wpp_US Template Standardized 25-05-2016 and Last Modified on 28-06-2016
utilitarian tools, weapons, and ritual items— suggests that these artifact classes moved 
through different distribution channels, with the latter two the most likely to have been 
institutionally organized. Yet changes in exchange networks in utilitarian tools asso-
ciated with imperial expansion are also discernible at places such as Xaltocan, where 
Millhauser (2005) detects an overall decrease in access to obsidian coupled with a rela-
tive increase in the percentage of material from the Navajas source following the subju-
gation of this altepetl by the Triple Alliance.
Prismatic blades were one of the major products of the quarry and had the widest distri-
bution throughout Mesoamerica. Blade macro- cores would have often been exported from 
the quarry to workshops in settlements at which their platforms were pecked and ground to 
facilitate blade removal (Healan 2009). Finished blades were multifunctional tools that were 
used in all social contexts, from commoner households to state armories. The use of pris-
matic blades as insets within wooden weapons such as the macuahuitl broad- sword (Figure 
22.5) and the tepoztopilli thrusting- spear is well documented (Hassig 1988). Wooden por-
tions of these weapons were often made of cedar, and rows of blades, typically of Sierra de Las 
Navajas obsidian, were inserted using organic adhesives to provide sharp edges.
Biface preforms were excavated from several campsites at the quarry, where they 
were stored before circulating to other workshops for finishing into projectile points 
figure 22.5 Replica machuahuitl (obsidian- lined broad- sword). Photo by Alejandro Pastrana.
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and knives. Points from offerings within the ceremonial precincts of Tenochtitlan and 
Tlatelolco exhibit a high degree of morphological uniformity and production tech-
nique, which allows for comparison with the artifacts from the quarry and suggest the 
following size grades for projectile points: dart points (5– 7 cm), arrowheads (2– 5 cm), 
and miniature, ceremonial points (<2 cm). Stylistically the points grade into types des-
ignated Texcoco A and Texcoco B (García Cook 1982).
Ritual and status items have also been excavated from the Navajas camps, including 
large pieces exceeding 50 cm in length. Cylindrical pieces weighing several kilograms 
likely represent early stages in the elaboration of scepters and clubs at the larger end and 
vases and urns at the smaller end. Large tabular pieces exhibit properties of early stages 
of ceremonial bifaces, such as the emblematic scepter of Quetzalcoatl called the xone-
cuilli. Finally, circular and discoidal pieces likely represent early stages in the elabora-
tion of mirrors, disc inlays intended for sculptures, or earspools, moving downward by 
size. Ritual and status items such as mirrors, lapidary items, and certain types of scepters 
were ground and polished following earlier bifacial reduction.
To date, the only workshops with documented evidence of the later stages of the pro-
duction of ritual and status items are at Otumba, which contains evidence of the special-
ized production of beads, earspools, and labrets using obsidian from both the Navajas 
and Otumba sources (Charlton et al. 1991; Otis Charlton 1993). Yet ethnohistoric and 
archaeological evidence from elsewhere allows us to classify a range of types of work-
shops located within settlements. These include palace (tecalli) and neighborhood (cal-
pulli) workshops specializing in the production of prismatic blades, beads, earspools, 
and labrets, particularly made from green obsidian; tecalli and calpulli school (calm-
ecac and telpochcalli) workshops specialized in the production of projectile points, spear 
points, knives, and other weapons; and calpulli and market workshops specializing in 
the production of utilitarian items such as prismatic blades, knives, and scrapers.
An examination of the economic and political organization of obsidian provides an 
appreciation of the diversity in professions and statuses within Aztec society, viewed 
through a single material class. Certain forms of production, particularly those relating 
to military and religious institutions, can be traced as staged sequences of extraction, 
manufacturing, and distribution from the mines to the armories, palaces, and temples 
of major settlements. In the case of utilitarian goods, such as blades and scrapers, and 
many polished adornments, such as earspools and labrets, the economy was driven 
more by commercial forces and the activities of independent and state- associated 
(pochteca) merchants (Garibay 1995), who varied in their relative prestige and prosper-
ity based on the products they fashioned and exchanged.
Conclusion
Obsidian was a critical material to Aztec society and the various groups— Tenochca, 
Acolhua, Tepanec— represented therein. The political and religious institutions of the 
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Triple Alliance had vested interests in regular access to certain obsidian implements, 
particularly for weapons to arm imperial soldiers and ritual and status items that were 
deposited as sacred offerings or used to signal status. Commoners within Aztec society 
would have also exerted strong demand for utilitarian items used in domestic contexts.
The Sierra de Las Navajas quarry demonstrates the staged sequences of raw mate-
rial extraction, preform and artifact manufacturing, and long- distance transport to 
consumers. Miners, knappers, suppliers of provisions, and merchants would have all be 
part of these operations, swelling the population of the quarry into the hundreds during 
intensive periods of extraction and production. This system built on earlier traditions, 
and central Mexicans were constructing camps at the quarry since Teotihuacan. Yet the 
approximately two centuries of Aztec occupation at Sierra de Las Navajas witnessed the 
development of technological innovations, such as increased grinding and polishing in 
the production of ritual and status items. The system supplied millions of consumers 
with utilitarian tools, weapons, ceremonial implements, and adornments, representing 
the most intensive period of obsidian exploitation in Mesoamerican history and per-
haps in the history of the ancient world.
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